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(54) WATER-SOLUBLE INK AND PROCESS FOR INK JET RECORDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink for ink jet recording allowing no attachment of the ink 
mist to the* nozzle surface when the ink is discharged, i.e., the attachment of the ink discharged from 
the ink-discharge aperture to the nozzle surface without reaching the recording medium, and also 
provide a recording process using the ink. 

SOLUTION: The ink contains from 1 to 20 wt.% polyhydric alcohol alkyl ether, from 1 to 30 wt% glycols 
or nitrogen-containing heterocyclic compound and from 0.01 to 0.5 wt.% nonionic acetylene glycol 
surfactant. The use of the ink may inhibit the attachment of the ink mist to the nozzle surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the ink jet record characterized by 
including 0.01 - 5% of the weight of the 
Nonion nature acetylene glycol surface active 
agent including 1 - 20% of the weight of 
polyhydric-alcohol alkyl ether, 1 - 30% of the 
weight of glycols, or a nitrogen-containing 
heterocyclic compound in the ink for ink jet 
record which contains at least water, a 
coloring agent, a wetting agent, and the 
surface active agent that has an osmosis 
operation - service water - solubility ink. 
[Claim 2] Water-soluble ink for ink jet record 
according to claim 1 which makes it the 
description to have used any one of 
die thy lene -glycol mono--n-butyl ether and the 
triethylene glycol mono--n-butyl ether, or both 
as said polyhydric-alcohol alkyl ether. 
[Claim 3] Water-soluble ink for ink jet record 
according to claim 1 or 2 which makes it the 
description to have used hexylene glycol as 
said glycols. 

[Claim 4] Water-soluble ink for ink jet record 

according to claim 1 or 2 which makes it the 

description to have used 2-pyrrolidone as said 

nitrogen-containing heterocyclic compound. 

[Claim 5] ink jet record given [ the surfactant 

expressed with the following structure 

expression (I) or a structure expression (II) as 

said Nonion nature acetylene glycol 

surfactant ] in any 1 term of independent, or 

claim 1 characterized by mixing and using - 

claim 4 -- service water - solubility ink. 
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[Claim 6] ink jet record given in any 1 term of 
claim 1 - claim 5 -- service water the ink jet 
record approach characterized by using 
solubility ink. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates 
to the ink jet record approach using ink and it 
useful to an ink jet recording method. 
[0002] 

[Description of the Prior Art] An ink -jet 
recording method can supply ink to a 
recording head, can be recorded by turning to 
a record medium the ink made into the 
globule using various ink regurgitation 
methods, controlling discharge and flight, and 
making it adhere to the location of the object 
on a record medium, can record a high 
definition image quietly at high speed, and 
since it has an advantage, like color record 
can be easily performed by using multicolor 
ink, it is widely used as a record means. In 
order to perform high definition record, the 
amount of the ink droplet made to adhere to a 
record medium is made more into small 
quantity that what is necessary is just to 
make more detailed the dot configuration 
which forms record, and the dot configuration 
on a record medium is made detailed by 
controlling flight of ink to accuracy more. It is 
making minuter the ink delivery (henceforth 
a nozzle) of a recording head, and allotting 
high density as a means for that, and the 
approach of regurgitation speeding up [ of the 
ink droplet which quantifies the amount of 
ink which carries out the regurgitation few, 
and carries out the regurgitation ], and 
controlling flight of ink to accuracy more is 
used. 
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[0003] In case ink is breathed out from each 
nozzle, very small ink Myst of the shape of a 
satellite which is separated from an ink 
droplet is generated besides the ink droplet 
adhering to a record medium. The flight 
energy which ink Myst has is not enough to 
reach on a record medium, it is influenced of a 
surrounding ambient atmosphere, 

electrostatic force, etc., and ink Myst will 
adhere to a nozzle side, without going on a 
record medium. If the alimentation of the ink 
which adheres to a nozzle side because record 
actuation continues increases, it will come to 
form the lump of big ink, and the lump of this 
ink will spread even for a nozzle, and the ink 
regurgitation from each nozzle will be barred, 
or the ink to which the above [ dust, such as 
dust which floats around further, and paper 
powder generated from a record medium, 
etc. ] adhered will be contacted and adsorbed, 
and it will become what bars the 
regurgitation of ink for those dust similarly. If 
the lump of the ink of a nozzle side becomes 
still larger, it will adhere on the surface of a 
record medium, and will become the cause 
which causes the debasement of record, and 
generating of dirt. 

[0004] In order for the regurgitation of an ink 
droplet to become instability because ink 
Myst and dust adhere to a nozzle side like 
****, or to maintain the record normal and 
stabilized [ that an ink droplet will not carry 
out the regurgitation / prevented, and ], the 
regurgitation maintenance means of ink, the 
regurgitation recovery means of ink, a nozzle 
side defecation means, the antisticking means 
of ink Myst to a nozzle side, etc. are 
established. 

[0005] When the defined time amount passes 
as a regurgitation maintenance means of ink, 
move a recording head to a non-record section, 
and the ink droplet of optimum dose is made 
to breathe out from a nozzle. The method of 
performing air ejecting (henceforth Flushing) 
which is made the ink passage part of a 
recording head and a nozzle part refreshed, 
and prevents the blinding of a nozzle is 
performed. On the other hand, as law, by 
JP, 1-40342, A, it is made to move to the ink 
receptacle in which the recording head is 
prepared in the non-record section in the 
phase of Flushing in which predetermined 
time passed during record, and the method of 
making ink breathe out from all nozzles is 
proposed. 

[0006] As a regurgitation recovery means of 
ink, the recovery device which consists of the 



cap for attraction and the pump for attraction 
is formed, and the approach (this approach is 
called attraction recovery below) of attracting 
a nozzle side with the cap for attraction, 
attracting ink from a nozzle with the negative 
pressure of a bonnet and the pump for 
attraction, and removing said foreign matter 
from a nozzle by the flow of the ink attracted 
etc. is enforced. The ink jet recording device 
which prepared the ink attraction path for 
washing a nozzle side in addition to [ on the 
other hand / as law ] an attraction recovery 
means in JP, 62- 220342, A of attraction 
recovery is proposed. 

[0007] The ink droplet which wiped, paid and 
carried out the nozzle side with the flexible 
blade as a nozzle side defecation means, and 
adhered to the nozzle side, and the method 
(this actuation is called wiping below) of 
removing dust are enforced. 
[0008] As an antisticking means to the nozzle 
side of ink Myst, the configuration of the 
absorption method which forms an air 
aspirator near the nozzle of a recording head, 
and attracts ink, Myst is proposed by 
JP, 56-25465, A, and the configuration which 
forms the electric discharge means of this 
nozzle side in the pair opposite side of a nozzle 
side is proposed by JP,4- 176652, A at it. 
[0009] 

[Problem(s) to be Solved by the Invention] 
According to the approach of JP,1 40342,A, in 
order to perform Flushing with all nozzles 
irrespective of the existence of the poor 
regurgitation, the amount of ink which uses 
ink by carrying out the regurgitation also 
from the nozzle which a defect does not 
generate in addition to record is increased. 
Moreover, according to the approach of 
JP,62-220342,A, the amount of the ink used in 
addition to record by attracting ink also from 
the ink attraction path prepared still more 
nearly independently in addition to the ink 
attracted from a nozzle and an ink passage 
part on the occasion of attraction recovery of 
ink is increased. The amount of the ink which 
should be used in order to perform record 
which is the original object of a recording 
device since the so-called useless ink 
increases in number by carrying them out in 
order to prevent that an expulsion of an ink 
droplet condition becomes instability or to 
consume ink as the means in said Flushing 
for removing the matter leading to the poor 
regurgitation and actuation of attraction 
recovery will be reduced . It has the technical 
problem that the running cost of printing goes 
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up by this. 

[0010] Moreover, when the air aspirator 
proposed by JP, 56*25465, A and the electric 
discharger proposed by JP,4- 176652, A are 
installed, a recording device is enlarged and it 
has the technical problem that a price rises. 
[0011] It is providing the ink and the ink-jet 
record approach of the place which it is made 
in order that this invention's may solve the 
above-mentioned technical problem, and is 
made into the object being improving the 
presentation of the ink for ink-jet record, and 
losing adhesion in the nozzle side of ink Myst, 
being reducing the poor regurgitation of ink, 
lowering the operation frequency of Flushing 
or attraction recovery, reducing the useless 
ink which is not used for record, and not 
causing lifting of a running cost. Furthermore, 
it is in installing neither an air aspirator nor 
an electric discharger, but offering a small 
and cheap ink jet recording device by losing 
adhesion in the nozzle side of ink Myst. 
[0012] 

[Means, for Solving the Problem] the ink jet 
record concerning this invention service 
water ■■ solubility ink is characterized by 
including 0.01 - 5% of the weight of the 
Nonion nature acetylene glycol surface active 
agent including 1 - 20% of the weight of 
polyhydricalcohol alkyl ether, 1 - 30% of the 
weight of glycols, or a nitrogen-containing 
heterocyclic compound in the ink for ink jet 
record which contains at least water, a 
coloring agent, a wetting agent, and the 
surface active agent that has an osmosis 
operation. 

[0013] In order to prevent the blinding of a 
nozzle in ink and to perform the extremely 
stable regurgitation, the wetting agent which 
brings about the humid effectiveness for 
controlling moisture evaporation of ink is 
added, but since the alkyl group is connected 
to polyhydric alcohol through ether linkage, 
the polyhydric -alcohol alkyl ether contained 
as a wetting agent has surface activity ability 
with it called the hydrophilic property by 
polyhydric alcohol, and the hydrophobicity by 
alkyl. By containing polyhydricalcohol alkyl 
ether, the osmosis operation brought about 
from surface activity ability besides a 
wettability is given to ink. The content of 
polyhydricalcohol alkyl ether becomes [ there 
is no validity over both a wettability and an 
osmosis operation, and / the viscosity of ink / 
by 10 degrees C / with 5.0 mPa-s / too much ] 
large at 20 % of the weight or more and is not 
desirable at 1 or less % of the weight. 



[0014] Only by polyhydric- alcohol alkyl ether, 
or the solvent contained as a wetting agent 
prevents the blinding of the ink in a nozzle, 
since it is not necessarily enough to delay 
generating, otherwise, it contains glycols or a 
nitrogen-containing heterocyclic compound as 
a wetting agent. Or the content of glycols or a 
"* nitrogen-containing heterocyclic compound 
prevents blinding at 1 or less % of the weight, 
there is no validity in delaying generating, 
and it causes quick -drying lowering of the 
record accompanying hyperviscosityizing of 
ink, and reduction of the moisture content In 
an ink component, deterioration of the record 
quality by generating of the blot by 
quick-drying lowering, etc. and is not 
desirable at 30 % of the weight or more. 
[0015] Since flight of the ink droplet breathed 
out from a nozzle by considering the 
presentation of ink as the above-mentioned 
configuration became stability, this invention 
person etc. controlled generating of ink Myst, 
and found out that ink adhesion in a nozzle 
side could be lost. 

[0016] As glycols contained as a wetting agent, 
a glycerol, ethylene glycol, a diethylene glycol, 
a polyethylene glycol, hexylene glycol, etc. are 
mentioned. 

[0017] As a nitrogen-containing heterocyclic 
compound contained as a wetting agent, 
1,3- dime thy 1 - 2 - imidazolidinone , a 
N-methyl-2-pyrrolidone, 2-pyrrolidone, etc. 
are mentioned. 

[0018] Ink is made to contain the Nonion 
nature acetylene glycol surfactant as a means 
to give an osmosis , operation to ink for the 
improvement in quick- drying in record. The 
content of the Nonion nature acetylene glycol 
surfactant does not have the enough validity 
which promotes the penetrating power to the 
record medium of ink at 0.01 or less % of the 
weight, and affects the discharge condition of 
ink at 5 % of the weight or more, and it 
becomes difficult to make ink breathe out 
normally and appropriately. 
[0019] As an especially desirable example of 
the polyhydric -alcohol alkyl ether contained 
in ink, it is any one of diethylene-glycol 
mono- n butyl ether and the triethylene glycol 
mono--n-butyl ether, or both. 
[0020] As a desirable example of the glycols 
contained in ink, hexylene glycol is mentioned 
especially. Hexylene glycol is low volatility, 
and it gives the effectiveness which promotes 
osmosis in the record medium of ink, 
maintaining a wettability, when contained in 
ink, since surface tension is the solvent of 27 
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mN/m and low surface tension. 
[0021] As an especially desirable example of 
the nitrogen-containing heterocyclic 
compound contained in ink, it is 2-pyrrolidone. 
It excels in especially 2-pyrrolidone raising 
the preservation stability of ink in a 
nitrogen-containing heterocyclic compound. 
[0022] It is independent or mixing of a 
compound especially expressed with a 
structure expression (I) or a structure 
expression (II) as a desirable example of the 
Nonion nature acetylene glycol surfactant 
contained in ink. It is desirable to make ink 
contain one to 5% of the weight, if the 
compound expressed with a structure 
expression (I) is independent, and if it is 
independent, it is desirable to make ink 
contain 0.1 to 3% of the weight, and when 
mixing the compound of a structure 
expression (I), and the compound of a 
structure expression (II) and making ink 
contain it, it is desirable [ the compound 
expressed with a structure expression (II) ] to 
make it contain one to 5% of the weight in 
total. 
[0023] 
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It can contain to the ink cartridge of common 
use of this adjusted water-soluble ink, and 
can insert in the ink jet recording apparatus 
of common use, and ink jet record can be 
carried out. <BR> [0024] 

[Embodiment of the Invention] the following 
-- ink jet record of this invention - service 
water - although solubility ink and an ink jet 



recording method are concretely explained 
using an example and the example of a 
comparison, this invention is not limited to 
these. 

[0025] About the ink jet recording apparatus 
using the water-soluble ink by [outline 
configuration of ink jet recording apparatus] 
this invention, a drawing is used and 
explained below. 

[0026] Drawing 1 and drawing 2 are the 
schematic diagram of an ink jet recording 
apparatus, and the decomposition perspective 
view of the recording head of this ink jet 
recording apparatus, respectively. 
[0027] In drawing 1 , a recording head 10, the 
platen 11 which conveys a record medium 2, 
and the ink tank 12 which stores ink in the 
interior are constituted by the ink jet 
recording device 1, and ink is supplied to it 
from the ink tank 12 through the ink supply 
tube 13 to a recording head 10. Moreover, a 
recording head 10 carries out both-way 
migration in the direction which intersects 
perpendicularly with the conveyance 
approach of a record medium 2 by carrying 
the carriage 15 which carries out both-way 
migration of the carriage shaft 14 top in the 
ink jet recording apparatus 1, and carrying 
the recording head 10 on this carriage 15. 
Moreover, a pump 16 is carried in the ink jet 
recording device 1, and when a recording head 
10 starts the poor regurgitation of ink, this 
pump 16 attracts ink through cap 17 and the 
waste ink recovery tube 18, and collects it to 
** ink ** 19. 

[0028] In order to supply the ink of each color 
to the nozzle of each color while forming the 
nozzle group corresponding to each color in a 
recording head 10 in color-printing with the 
ink jet recording device 1, the ink supply tube 
13 and the ink tank 12 are formed for every 
color. In color printing, although the color 
record wanted by usually carrying out color 
mixture of each ink on a record medium using 
the ink of three colors of cyanogen Magenta 
yellow is acquired, if the color mixture of ink 
happens before ink adheres to a record 
medium, coloring wanted on a record medium 
will not be obtained. Therefore, it is necessary 
to divide even the nozzle which carries out the 
regurgitation of the ink from the ink tank 12 
which supplies ink for every color. 
[0029] In the constituted ink jet recording 
device 1 thus, a recording head 10 As shown 
in drawing 2 , the 1st middle substrate 101 
among three substrates The nozzle slot 111 
formed in the front face of a substrate 101 at 
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equal intervals in parallel than an end so that 
it might be a silicon substrate and two or 
more nozzle holes 104 might be constituted, 
The crevice 112 which will constitute the 
regurgitation room 106 which is open for free 
passage into each nozzle slot 111, and uses a 
bottom wall as a diaphragm 105, The crevice 
114 which will constitute the common ink 
cavity 108 for supplying ink is formed in the 
striatum 113 and each regurgitation room 106 
for the ink input which will constitute an 
orifice 107 at the back of this crevice 112. 
[0030] The crevice 115 which will constitute 
the oscillating room 109 for equipping the 
lower part of a diaphragm 105 with the 
electrode mentioned later is formed. Here, 
even if it gets one of the striatums 113 blocked, 
an orifice 107 consists of three striatums 113 
so that actuation with a normal recording 
head 10 may be maintained, while making 
passage resistance mainly increase. In 
addition, the common electrode 117 is given to 
the 1st substrate 101. 

[0031] Moreover, boro-silicated glass is used 
for the 2nd lower substrate 102 joined to the 
underside of the 1st substrate 101, and while 
constituting the oscillating room 109 by 
joining this 2nd substrate 102 to the 1st 
substrate 1, the individual electrode 121 of 
the almost same configuration as a 
diaphragm 105 is formed in each location 
which counters the diaphragm 105 of the 1st 
substrate 101. The individual electrode 121 is 
equipped with the lead section 122 and a 
terminal area 123. Furthermore, to the 
front-face side of the individual electrode 121, 
the insulator layer 124 was formed except for 
the terminal area 123, and this insulator 
layer 124 has prevented dielectric breakdown 
when driving a recording head 10, and 
generating of a short circuit. 
[0032] Boro-silicated glass is used for the 3rd 
upper substrate 103 joined on the 1st 
substrate 101 like the 2nd substrate 102. The 
nozzle hole 104, the regurgitation room 106, 
an orifice 107, and the ink cavity 108 are 
constituted by junction of this 3rd substrate 
103. The ink feed hopper 131 which is open 
for free passage to the ink cavity 108 is 
formed in this 3rd substrate 103, and the ink 
feed hopper 131 is connected to the ink tank 
12 (see drawing 1 ) through the connection 
pipe 132 and the ink supply tube 13 (see 
drawing 1 ). 

[0033] In a recording head 10, after joining a 
substrate 101, a substrate 102, and a 
substrate 103, the field side in which the 



nozzle hole 104 which carries out the 
regurgitation of the ink was formed is the 
nozzle side 110. The number of nozzles is 128 
and a nozzle consistency is 180dpi (dot per 
inch). 

[0034] Thus, in the constituted recording head 
10, the actuation circuit 162 is connected with 
wiring 161 between the terminal areas 123 of 
the common electrode 117 and the individual 
electrode 121, respectively, and the ink jet 
recording device 1 is constituted. Here, ink is 
supplied to the interior of the 1st substrate 
101 through the ink feed hopper 131 from the 
ink tank 12, and is filling the ink cavity 108, 
the regurgitation room 106, . etc. A driving 
signal is impressed between the common 
electrode 117 and the individual electrode 121 
in this condition, static electricity is 
generated between the common electrode 117 
and the individual electrode 121, a diaphragm 

105 is sagged according to this electrostatic 
force, and if a diaphragm 105 is vibrated by 
canceling it, the ink of the regurgitation room 

106 will be breathed out as a liquid ink drop 
from the nozzle hole 104, and will be recorded 
on a record medium 2. 

[0035] Although the so-called serial method in 
which the recording head 10 carried on 
carriage 15 carries out both- way migration 
and which it records and prints as an ink jet 
recording apparatus in the above-mentioned 
explanation in the conveyance direction of a 
record medium 2 and the direction which goes 
direct was explained This invention is not 
limited to this, and it can be applied also to 
the so-called line method recorded and 
printed by conveying a record medium 2, 
without moving the recording head 10 
arranged to the whole width of face of a record 
medium 2 to the location which stands face to 
face against a record medium 2. Moreover, the 
method which makes ink breathe out using 
the method which makes the ink other than 
the method which sags a diaphragm 105 
according to the above-mentioned 
electrostatic force breathe out, and the 
pressure which air bubbles are grown up into 
ink according to film boiling by high 
temperature, and is produced by this using 
the oscillating pressure of a pie zo electric 
element is sufficient as the ink jet head 8. 
[0036] 0.8 microns [ after having carried out 
weighing capacity of each component in a 
table with the balance, having mixed with the 
compounding ratio shown in the [ink 
presentation] table 1, stirring in ordinary 
temperature for 1 hour and making it dissolve 
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enough ] membrane RUFITA •■ filtration -- 
carrying out ink jet record of examples 1-4 
and the examples 1 and 2 of a comparison -- 
service water - solubility ink was refined. In 
addition, ink could be made to contain an 
antifungal agent, antiseptics, pH regulator, a 
color dissolution assistant, etc. if needed for 
many ink property improvements, and the 
antifungal agent is added in this example. 
Weight % of each component to the ink whole 
quantity shows each component of the ink 
shown in a table 1. 
[0037] 
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[0038] The property of the range of 2.40 • 2.50 
mPa-s is shown, and if viscosity [ in / ink / of 
examples 1-4 and the examples 1 and 2 of a 
comparison / water-soluble / in surface 
tension / 29.0 - 31.0 mN/m and 25 degrees C ] 
adds and carries out the regurgitation of the 
same regurgitation energy on the occasion of 
the ink regurgitation, as for the weight of the 
ink droplet breathed out, it will become 
almost the same. Therefore, the comparison of 
the coating weight to the nozzle side by 
generating of ink Myst by the ink 
regurgitation, the blinding nature of the ink 
in a nozzle, quick-drying [ of record ], the 
quality of record, etc. can carry out 
appropriately as what is depended on the 
property of ink itself. 

[0039] [1. Using the water-soluble ink of the 
coating weight] examples 1-4 and the 
examples 1 and 2 of a comparison to a nozzle 
side, with the above-mentioned ink jet printer, 
it recorded by having made ink breathe out on 
the following record conditions, the amount of 
ink Myst adhering to the nozzle side of , a 
recording head was observed under the 
microscope (one 50 times the scale factor of 
this), and it judged on the following criteria. A 
test result is shown in a table 2. 
[0040] Dot density of record condition record* 
180dpi (dot per inch) 

ink droplet Weight : C in which ink has 
adhered to the nozzle side slightly* [0041] in 
which ink has adhered to the nozzle side 
remarkably ' 25ng/drop record pattern : An 
alpha character, figure chart lasting time • 
Environmental temperature during 



continuation 5 minutes • 35-degree-C record 
medium : It is usually the copy paper 
valuation basis A. ' B which does not have 
adhesion of ink in a nozzle side 
[A table 2] 
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[0042] [2. In order not to always use all the 
nozzles of a recording head on the occasion of 
short time blinding nature] record, with the 
nozzle which is not used for record, by 
condensation of the surfactant in the ink 
accompanying moisture evaporation and it of 
the ink near the nozzle, ink thickens for a 
short time and the poor regurgitation of ink 
happens. [1. It investigated on the following 
record conditions using the same recording 
device as coating weight] to a nozzle side 
about the short- time blinding nature of the 
water-soluble ink of said examples 1-4 and 
the examples 1 and 2 of a comparison. After a 
test method makes ink breathe out from all 
nozzles, it establishes a fixed standby time, 
makes ink breathe out from all nozzles again 
after standby-time progress, and compares 
the merits and demerits of the time amount of 
the event of the poor regurgitation being 
observed. The judgment was performed on the 
following criteria. A test result is shown in a 
table 2. the item without a publication on 
record conditions - [-- 1. " it is the same as 
coating weight] to a nozzle side. 
[0043] Record condition record pattern : 
Vertical ruled line environmental 
temperature ' 10 degrees C, 25 degrees C, 
40-degree-C valuation basis A * Time amount 
until the poor regurgitation occurs is more 
than 20 second B. ' Time amount until the 
poor regurgitation occurs is 5 second or more 
less than 20-second C. ' Time amount until 
the poor regurgitation occurs is less than 5 
seconds [0044]. [3. After checking that set and 
record the water-soluble ink of the long-term 
blinding nature] aforementioned examples 
1-4 and examples 1 and 2 of a comparison on 
the aforementioned recording device, and ink 
is breathing out from all nozzles, the 
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recording device was left for 14 days by the 
environment of 40-degree-C20%RH in the 
condition of not performing cap wearing for 
desiccation prevention of ink to a recording 
head. It recorded again 14 days after, the 
count of the attraction recovery action taken 
for the regurgitation of all nozzles to become 
possible was investigated, and it judged on 
the following criteria. A result is shown in a 
table 3. 

[0045] Record condition record pattern : 
Environmental temperature of vertical ruled 
line record • 25-degree-C valuation basis A • It 
is the regurgitation recovery B at one count of 
attraction. : It is the regurgitation recovery C 
at less than four counts of attraction. • [0046] 
in which at least four counts or more of 
attraction do not carry out regurgitation 
recovery 
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[0047] [4. If the record medium which is not 
dried [ adhesion in the record medium of the 
ink which is quick- drying] liquid of record, 
and whose osmosis are not enough ] is 
conveyed, it will rub against the contact parts 
of the conveyance means of a record medium, 
and a record medium; dirt will arise, and 
record quality will deteriorate. Since there are 
many amounts of ink adhering to per unit 
area of a record medium and it is [ it rubs 
and ] easy to generate dirt, the solid record 
which is the pattern which arranges the dot 
which constitutes [ that a non-recording part 
does not arise and ] record especially from on 
a record medium without a four- directions 
clearance is used as a quick-drying 
comparison of record. Quick-drying [ of 
record ] was investigated by observing the 
appearance of the record medium which 
recorded on the following record conditions 
using said recording device, and was 
discharged from the recording device in the 
water-soluble ink of said examples 1-4 and 
the examples 1 and 2 of a comparison, and it 
judged on the following criteria. A result is 
shown in a table 3. 

[0048] record condition record pattern • 



Environmental temperature of solid record 
pattern record : 10-degree C valuation basis 
A : dry the record part at the time of 
record-medium blowdown, and grind below 
the record part of a record medium B 
without generating of dirt • Although the 
record part is dried at the time of 
record-medium blowdown grind below the 
record part of a record medium -- C which dirt 
has generated : a record part is not dried yet 
at the time of record-medium blowdown, but 
remarkable below the record part of a record 
medium grind -- [0049] which dirt has 
generated [5. It is shown that the flight 
gestalt of the ink droplet breathed out from 
the roundness of a record quality] record dot 
being high, and spilling of ink being small, i.e., 
a nozzle, is stable, and adhesion in a record 
medium and the property of osmosis are 
suitable for the ink for ink jet record. The 
water-soluble ink of said examples 1-4 and 
the examples 1 and 2 of a comparison was 
recorded on the following record conditions 
using said recording device, the quality of 
record was investigated by observing a blot of 
record and extent of spilling of the ink on a 
record medium, and it judged on the following 
criteria. A result is shown in a table 3. 
[0050] Record condition record pattern • The 
alphabet, environmental temperature of 
alphabetic character record : 10 degrees C, 25 
degrees C, 40-degree-C record medium : Two 
kinds (the Fuji Xerox Xerox P paper, neutral 
recycled paper copy paper made from 
KONICA) of 2 kinds (Oji Paper Co., Ltd. 45kg 
paper Daishowa Paper Mfg. Co., Ltd. of make 
high-quality register 55kg of make paper) of 
register papers regular papers 
valuation basis A • B which the roundness of a 
record dot is high in all forms, has little 
spilling of ink, and does not have an adverse 
effect to record quality : detailed [ to a record 
dot ] depending on a form - an ununiformity 
-- spilling of ink -- it is " C with bad record 
quality : which form - also setting -- a record 
dot .-- an ununiformity - spilling of ink - it is 
[0051] with bad record quality As the 
[result] table 2 shows, in the examples 1 and 2 
of a comparison, it turns out to not every ink 
of an example having ink adhesion in a nozzle 
side about the coating weight to the nozzle 
side of ink Myst that ink adhesion in a nozzle 
side is remarkable. By containing 
lpolyhydric-alcohol alkyl ether, glycols or a 
nitrogen-containing heterocyclic compound, 
and the Nonion nature acetylene glycol 
surfactant, generating of ink adhesion takes 
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place only with glycols or a 
nitrogen-containing heterocyclic compound, 
and the Nortion nature acetylene glycol 
surfactant, without containing 

polyhydric- alcohol alkyl ether, although ink 
adhesion in a nozzle side is not generated, 
and there is also much coating weight 
remarkably. Although there may be few 
counts of cleaning of the nozzle side inserted 
into chart lasting time as long as there is no 
ink adhesion, when there is much ink coating 
weight, many counts of cleaning of a nozzle 
side must be performed, and the amount of 
ink used in addition to record will increase. 
[0052] About short-time blinding nature, it 
turns out to time amount until the poor 
regurgitation generates every ink of an 
example being 20 seconds or more that the 
poor regurgitation has almost generated 20 or 
less seconds and a part in 5 or less seconds in 
the examples 1 and 2 of a comparison. The 
amount of ink consumed by futility in order 
that the adverse effect that chart lasting time 
becomes long by Flushing where time amount 
until it carries out Flushing, although there is 
almost no effect on the chart lasting time in 
the usual record if time amount until 
Flushing for preventing short-time blinding 
carries out Flushing is 20 seconds or more is 
carried [ in / 20 or less seconds / especially / in 
5 or less seconds / record ] out frequently may 
happen and the Flushing frequency may go 
up also increases. 

[0053] It can say that there are many the 
counts of attraction of the ink which 
regurgitation recovery takes the ink of a 
presentation of the example of a comparison 
although all nozzles carry out regurgitation 
recovery of every ink of an example by one 
count of attraction about long-term blinding 
nature so that it may understand from a table 
3, since at least four counts or more of 
attraction do not carry out regurgitation 
recovery by the example 1 of regurgitation 
recovery and a comparison in the example 2 of 
a comparison at less than four attraction 
recovery compared with the ink of a 
presentation of an example, and it is inferior 
in the blinding nature of long duration. Since 
the amount of ink used by attraction 
actuation increases so that there are many 
counts of attraction required for regurgitation 
recovery, the so-called useless ink used in 
addition to record also increases in number. 
[0054] Although every ink of an example is 
worn and quick drying [ of record ] does not 
have generating of dirt, in the examples 1 and 



2 of a comparison, it was worn remarkably 
and dirt has generated it. Quick-drying [ of 
record of the ink of an example ] depends a 
good reason on having given the effectiveness 
that the polyhydric-alcohol alkyl ether of the 
low surface tension contained in the ink of an 
example also raises quick-drying to ink. 
[0055] In all the ink of an example, the 
roundness of a dot is high, and since there is 
little spilling of the ink to paper, as for record 
quality, in the examples 1 and 2 of a, 
comparison, degradation of the record quality 
according to spilling of ink in the detailed 
unevenness of a record dot is seen to a thing 
with sufficient record quality. 
[0056] 

[Effect of the Invention] In the ink which is 
breathed out from the recording head in ink 
jet record according to the water-soluble ink 
by this invention as explained above There is 
no coating weight to the nozzle side of ink 
Myst other than the ink droplet which forms 
record. Since the property excellent in 
short-time blinding nature can be offered, 
therefore the Flushing frequency which is the 
regurgitation maintenance means of ink, and 
the frequency of the cleaning which is the 
regurgitation recovery means of ink can be 
reduced, the amount of ink used for the 
maintenance of a recording head can be 
lessened. Therefore, since the ink used vainly 
decreases in number, when the amount of ink 
used for printing can be increased and the ink 
cartridge of this capacity compares, the 
number of record alphabetic characters can be 
increased. For this reason, it has the 
effectiveness that the running cost of record 
can be reduced. 

[0057] Moreover, since the operation 
frequency of the regurgitation maintenance 
means of ink and the regurgitation recovery 
means of ink can be reduced by using the 
water-soluble record ink of this invention for 
ink jet record, while being able to make the 
control approach of a recording head simple, it 
has the effectiveness that time amount which 
record takes can be shortened. 
[0058] Furthermore, since it is not necessary 
to provide the special means for not making 
ink Myst adhere to a nozzle side, it also has 
the effectiveness of being advantageous to 
low-pricing of a recording device, and a 
miniaturization. 

[0059] According to- the ink jet record 
approach using the water-soluble ink for ink 
jet record of this invention, the running cost of 
record can be reduced, the time amount which 
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record takes can be shortened, and the 
effectiveness that equipment [ that it is small 
and low price ] can be offered can be brought 
about. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the schematic diagram of an 
ink jet recording device. 

[Drawing 21 It is the decomposition 
perspective view of the head of the ink jet 
recording device shown in drawing 1 . 
[Description of Notations] 

1 Ink Jet Recording Device 

2 Record Medium 

10 Recording Head 

11 Platen 

12 Ink Tank 

13 Ink Supply Tube 

14 Carriage Shaft 

15 Carriage 

16 Pump 

17 Cap 

18 Waste Ink Recovery Tube 

19 ** Ink ** 
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nmizZtiZtiSim 1 6 1 (ri 0»ESS 1 6 2 Sr&t? 

y?\i. -i \ 2X ] o^ y?m&u 1 3 1 
x$$i(?y£ffi.ioi?)ftmzm&2ti. -fy^^tr 

•< 1 088X/viitim.l 0 6%b'*mzl.X^&. zeyfc 

mximMmi i itmsvmmi 2 \<rmzmm^ 

EPJDLT. ^i«ffil 1 7 kfflS'ffi^l 2 lcoratcf?« 
^^$-^ s -cO^^jfJ^iO^SSl 0 5 5:^4 

-tt. -e^jsKfr-scik^iOffia^iosj-^is^ 

30 4k. ttHi^l 06^>-^(4. yX/WTLl 04^0^ 

[0035] ±MZ<r>mmzn\ ^x. *y? ^'x y Men 

^Bk LT. ^--r V ••/ 1 5±t^2S^ieii^-y K 

1 0*--. mm^com^fttwm-ttftizmm 
mtxtm. smt^h^iyvr/v^iiz-o^xu 

fli«*2(dWf^-4tea(c. mmi^2com±mzmM 

Ltzim^.-y H 1 0 5r^iW-4Clk=S:<. EB&fr2& 
m-TI. ^ k Tf EM. WBIf -6 v vb«9>4 5 -f >^tc t, 
40 affl^ItrC-fc-i. . £tl. A y? fx. y h^-y H 8(4. ± 

4^^. M»tcJ:*lSli»K:J:->'r-f ^+t«eat 

*ailiiZ&Ztttek'X'i>ffib&\ 
[0036] c-f v^ffl^;] « i te^rtsfrjtc***) 
M^^^tfPfiLtSB l . «ar i ^saf lt 
o. 8S7nwy77y;y7^ 
^-•ciFai&m ns^j i —4RU)mm 1.2^ 
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[0037] 















lt««2 


C. I. Direct Black 164 Ofrfeffl) 


3. 5 


3. 5 




3. 5 


3. 5 


3. 5 


C. 1. Direct Red 227 <Jtffe*l) 






2. 1 








C.I. Acid Red 87 (#&») 






0. 9 










8. 0 


5. 0 


7. 0 
















7. 0 








5. 0 




5. 0 


5. 0 


5. 0 








5. 0 








5. 0 




5. 0 


1 0. 0 


5. 0 




16.0 


17.0 










5. 0 






ttjg5£ ( I ) 


2. 0 




3. 0 


2. 0 


2. 0 








1 . 0 








1. 0 


7PWXL2 (Wfrzra.ref r (ft) *£H) 


0. 3 


0. 3 


0. 3 


0. 3 


0. 3 


0. 3 




76. 2 


75. 2 


7 6.7 


7 7.2 


7 3.2 


7 3.2 



co 038} mmi~~4%.vimmi * 2c7)^m^ 

>nt. SSB3&W2 9. 0—31. OmN/m, 2 5 
■Cfc^BltStt£#2 . 4 0—2. 5 0mPa • s<^B 

AM g^^ff-litc J: * i> Oi: LTaNKSfr * ft . 
[0 039] [1. yX/WS^OWIfJI] WIW1-4 A 
iSttXitSSE^J 1 s 2 <ffcK»tt>f SrJBWC , m3&04 > B 

ttajs-rrssssriif t\ less^-y K^yxync^tL [ o o 4 1 ] 
^>-^sxb<?at*a«ttrF(ffif*5o«) tiwu 1*2] 



[0 04 0] Kifgfef* 



1 8 0 d p i (dot per inch) 
25ng/l 

3 5"C 



jx>\m.z4 ^ifim^zumLx^n 





1. yx;vM 


2 • 




1 0*C 


2 5*C 


4 0*C 


&M&b 1 


A 


A 


A 


A 


mmm-2 


A 


A 


A 


A 




A 


A 


A 


A 




A 


A 


A 


A 




C 


B 


B 


A 




C 


C 


B 


B 



[0042] [ 2 . mmSSmZ 9tt] lESittKl/Cti 
imizffilZtv&^SXjUXte. SXi\<T&&cr>4y7(r) 

jMH&kt ztu,z&o4 ^(rmmm^smzx 

4 . [ 1 . 'j X)vw^mm&\ t n tENaattAi" 
ttiewi es^frx-. m&mm 1 -4 m/smm 1 » 



50 



faoJBS£ltf$-fft t OT'&ft . «J8iTSE<0«lrrfr 
[0043] teller 

P^SS : 1 0*C. 2 5*C, 4 0*C 

2 0lW2Ui 



11 

*» 

[0044] [3. Ott] hesimswi-- 

*^0^r^-/7^$-fi : *>5rVvKffirC4 0°C2 0%RH<7) 
3(WclE»SgE£ 1 4 BIH8MU:. 1 4 BttfcSVE 
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i§3iC7ic?\ 
(0045] COO* 

fesi^swii&g : 2 5*C 



A : iR^lliaK 1 m-COtifiSKK 
B : ®?IEga4IIIUlrtTia:ajlslS 
C : «5IE«4EIJ3Li:rt,ntaJEffllL : SrV^ 
[0046] 
10 [*3 ] 





3. gJBcD 


4. %m<o 


5. mm 




A 


A 


A 




A 


A 


A 


|SJ6#13 


- A 


A 


A 




A 


A 




ItffcMl ' 


C 


B 


B 


ttlfeM2 


B 


C 


C 



[0047] u. E*w«ett]iS#rfc64v?«o 
KH«#~?>tt5^ asAH-^-r^v %*satwie^ffi{ ! (s 

im±xittmBhWiki& 3 . ies§S:fltj£t& f 

2 <0*&e-f ^ £ . mEjEflggE* fill \TTBEM* 

frTe»*^TV\ £aaafc&»£8Rii ztvzi&mfanm 

[0048] EM&ff 

: 1 0*C 



a : smmmom^asmmiMsak lx& o . le 

LX^i 

[0049] [ 5 . BUM] EH F y hWjSRJKtffS 



30. 



40 



<tm y? «o»cflft o <mm:wmth z. t xsmnam. 
[oosojieuga* 

SEMOBHiaJK : 1 0*C, 2 5^, 4 0'C 
Xerox P«E, KONICA Of*) S04*ffiB*IS 



50 



a : £t nm&x-tm f -/ f <t)«p3j£*^< . -f 

B rffltSfciotJiOtF-yhidSHlBrW-S. ^ 
0 Wh 0 , EflUMHflSt * 

[0051] [IS*] *2*»<5>*>*»* i^tC N -f 5 

* h<^yxfim^eotimA(z^xmsmo^^ 



(08) 

13 

f«4WtWiiE«Wia4»fc#ASit* JX)\m<r>? y 

yX;uffi<7)^ y--V:/[S&£^<frb&(mif : 2r<o 

[0052] JSBSiaSfS* OttfcTO^T. H^JOt'O 

**«>fc»U ttlfcWl. 2T1i?St*2 0^WT. -SS 
{i5»JaT r T0taPFJft*%flfeLTV^4ik*»i5*»6. ffl 

v vrzmfet h t x-ffxmtfi 2 0 wxtx'htumn 

C 0 0 5 3 ) *3*»4>*>*»4 J: a £gflOStt* Ott 

a^tbma-fstf. Jte^j 2 x-i-mB 1 ®?S4 nuartrttt 20 
<<>7izit^ ot&&mizwt$>-<t v9<F>mmW) i! £ 

mmfiHzw%-t&^fr«p%*m->< 

[0054] imcrmzmi. y? 
iTfttvvmtftc^tf. tmmi. 2xnimL<m&s 
tdm&.Lx^&. zmmM^tnimvimmfix 30 
\,mti\&. mmv-i yrx^Lx^zmmsj}?) 

Wm: Ay? Ctt* LX^hZblzXh. 
[0055] SttAHii. m&MV&XOA y?X'li H 
•y htfO*P9S* { iS< - Jfi^<yM >?c3?lttflft>?#jKrv> 
^ie^n D n®^'«}:Vv7)^L, JtSWJl, 2t'{±, lefi 

[0056] 

[yiHj^as] jyjjwmu: J: 3 c *&mzx 40 

•y VfrkQtiiiZtl&'Ori.ZtS^X. %m*Bfc?hA 
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<. mmsimaa imzmjzmtzm&th ztwx- 

fie^T-f ^^c7)tttii*i^aT-$)i.77-y^y^ 

mtz-tzttfX'Z&Kib. sm^-vVco^y^i-y^iz 
8mzti&4y9m$:'j,-%<x'%h. x-oxmnzwa 

Zti&A >9tf&htzib%mztim$h4 y?m£tW? 
■tZ b #T"# . mmx>A >?#-by-y ^'TibK L£ 

cOyy-yr'axhZ&TZitZZ.t&X'Z&t^oy) 

[0057] ttz, ^^m^ymmmA yrzAy? 
is* <v hK&zm^&ztv, a y?<ry^m¥mt 
a yfemmffi&vmmzk&h-tz t wx-% & 
§eM^>y\ t <mw}jm*tsmzx'£htmzim 
izm^z>Bmzm< x'Z&t^ ovmitth . 

[0058] wc. a y? hZSXfimiZttmZit 
[0059] i&m<F>A y? -y hraara*»tt'f > 

[HM<^©#^iKBJ] 

[Hi M y?i?ai'y H&§£3&tfmmvbi> . 

[H2 ] la 1 iZijktA y? i/x. -y Meil^gO^.«y ¥<D 
C^colKB^] 

1 >r yrvx-vYmmw. 

2 lEIHKMc 
10 IB^K-yh' 

12 -iyffy? 

13 >r ^{tt^i-r 

14 ^-fU-y'Jm 
1 5 ^E-ry-y^' 

1 6 #yy 

17 =Sf+-yT 

is y9W9fr3.—y 

19 




F^-A(##) 2C056 EA23 EA24 EA25 FA02 FA03 
FA04 FA10 FC02 JA13 JC13 
JC20 

2H086 BA53 BA59 

4J039 AE07 BC09 BCIO BC11 BC13 
BC50 BC51 BE01 BE22 CA03 
EA41 EA46 EA47 GA24 



